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Motor vehicle accidents (MVA) have been reported as the third cause of mortality in Iran. According to reports, they are responsible for 22.7% of the total disabilities and 17% of the total deaths in Iran.^[@ref1]^ Unfortunately, a large number of physical and mental disabilities are seen after accidents occur.^[@ref2]^

Post-traumatic Stress Disorder (PTSD) is one of the most common psychological consequences in adult MVA survivors; thirty-five studies have reported the prevalence rate of PTSD between 6%-45%^[@ref3]^ which, if left untreated, can bring about significant and permanent outcomes.^[@ref4]^ Many sufferers do not usually seek psychological assistance (psychotherapy and pharmacotherapy) because of avoidance symptoms^[@ref5]^ or stigma.^[@ref6]^ Therefore, many psychological problems of PTSD victims have remained unsolved.^[@ref7]^

PTSD is associated with high costs for both individuals and society at large. Since MVA victims are afflicted with PTSD, they experience much more physical, psychological and functioning problems.^[@ref8]^ In the 5th edition of "Diagnostic and Statistical Manual (DSM-5)" published in 2015, we came across a new definition of post-traumatic stress disorder where twenty symptoms in four clusters of "re-experiencing (intrusions), avoidance, arousal and negative alternations in cognitions and mood development" have been highlighted.^[@ref4]^

Progressive PTSD is associated with changes in health behaviors such as smoking, substance use,^[@ref5]^ alcohol use,^[@ref9]^ developing somatic disorders,^[@ref10]^ and risk of HIV,^[@ref11]^ with increasing tendency to commit violence and suicide.^[@ref12]^

Prior research has suggested a significant relationship between PTSD and major depression disorder (MDD).^[@ref13]^ Moreover, PTSD can be a potential cause for future depression. Co-morbid depressive symptoms in PTSD is linked to poor health-related quality of life.^[@ref14]^ The results of a research emphasize the importance of taking co-occurring depression symptoms into consideration by clinicians and using interventions to promote adaptive cognitions about suicide among people suffering from PTSD.^[@ref14]^

Studies on risk factors for PTSD among MVA survivors have found that subjective pre- and post-trauma risk factors have a major role in developing PTSD.^[@ref15]^ Consistent predictors of PTSD after MVA include prior mental disorder,^[@ref3]^ length of hospital stay,^[@ref13]^ acute pain,^[@ref16]^ litigation (to seek the services of a lawyer and begin litigation),^[@ref3]^ lack of social support,^[@ref17]^ persistent physical problems,^[@ref3]^ ﬁnancial problems,^[@ref18]^ job withdrawal^[@ref19]^ female sex,^[@ref20]^ and younger age group.^[@ref3],[@ref21]^

However, little is known about differential predictors of these conditions in which such factors can be assessed following MVA, in order to screen for those most vulnerable to PTSD and target treatment efforts accordingly.^[@ref15]^ Previos studies suffer from insufficient sample size.^[@ref3]^ Several other studies have assessed these risk factors in war veterans with PTSD.^[@ref22]^

In Iran, due to lack of mental health consultants in hospitals, the survivors are discharged without receiving services such as screening, counseling and psychological care.^[@ref23]^ We hypothesized that some pre- and post-accident factors can be associated with worse mental health. A few studies have assessed PTSD in six weeks to six months post-MVA in the north of Iran. Therefore, this study aimed to investigate the prevalence and predictors of PTSD after motor vehicle accident.
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We conducted a cross-sectional study from March 2015 to September 2015 on patients refereed to Imam Reza Clinic of Poursina Teaching hospital, Rasht who had been exposed to MVA. This hospital is the main center for admission of MVA injuries in Guilan province and neighboring provinces such as Mazandaran. The subjects were eligible if they had the following inclusion criteria; at least 15 years of age, passed six weeks to six months after accident, Persian speaking ability, no recent severe psychological problem (e.g. psychosis or mania), no severe internal or brain disease, and no acute physical pain inhibiting the process of interview. Exclusion criteria included suicidal and homicidal behavior, verbal or linguistic problems, psychotic symptoms (e.g. hallucination), alcohol or substances intoxication at the time of interview, re-current accident, and recent grief.

After explaining the study objectives and obtaining written informed consent, we interviewed the participants privately to evaluate the inclusion and exclusion criteria. A trained psychiatric nurse (one of the study researchers) interviewed the participants. 528 eligible participants were interviewed and included in the study six weeks to six months after MVA. Other characteristics of the accident were obtained using HIS (hospital information system). Then, the questionnaires, demographic and post-traumatic stress-self report (PSS) (DSM-5 version), Beck Depression Inventory (BDI-II), and Numeric Rating Scale (NRS-11), were filled out through interview.

Foa et al. (1993) developed PSS and assessed its reliability (0.74) and validity (0.91). It was then modified by Elhai et al. (2012) according to DSM-5 content, generating a 20-item questionnaire (3 questions are about clinical symptoms of PTSD added to previous 17 questions). Although we could use old standard Persian tools, the researchers of this study preferred to use a tool covering all symptoms of this disorder recommended in most recent psychological textbooks. Thus, this is the first Persian study examining the validity and reliability of PSS (DSM-5). Besides, because the questions of this new version covered all items of the older one, practically two tools were used in one study. (PSS17 Foa and PSS20 Elhai). Our tool examines the most stressful accident in the previous month and contains 20 items with a score of zero to 3. The minimum and maximum scores are 1 and 60 (0=not at all, 1=once in a week (rarely), 2=two to four times a week (sometimes) and 3=five times and more in a week (always).

In four clusters of symptoms; re-experience of accident while awake or asleep (questions 1-5), avoidance meaning ignoring any symptom which simulates the incident for the person (questions 6-7), negative changes in mood and cognition characterized by symptoms of guilt (questions 8-14), irritability characterized by symptoms of anger and nervousness (questions 15-20).^[@ref4],[@ref24]^ Scores higher than 17 were considered cut-off for inclusion in study.^[@ref25]^ .94 alpha coefficients and a good validity were reported for this tool. The goodness-of-fit for DSM-5 symptoms was obtained very good based on confirmatory factor analysis and none of the factors was more correlated with depression.^[@ref4]^

To assess the content validity, we distributed the questionnaires among ten experts; eight research members of Guilan Road Trauma Research Center (one psychiatrist, three psychologists, three neurologists, one neuroscientist, and two psychiatric nursing faculties of Nursing and Midwifery School and for face validity;ten victims of traffic accidents admitted to the orthopedic ward of hospital with symptoms of acute stress, with secondary and high school education and willing to cooperate were questioned. Thus, the questions were read to them. If the subjects expressed confusion or the questions seemed ambiguous, the questionnaire was updated based on the comments and suggestions.

Its reliability was calculated by the internal consistency and Cronbach's alpha coefficient (α=0.88), so the PSS questionnaire showed a favorable reliability and validity.

The BDI-II was a validated and reliable scale with 21 self-report items widely used by both clinical and non-clinical adult population. It assesses the depression symptoms over the past month using a four-point Likert scale with frequency/intensity of behavioral anchor points (0="Not at all," to 3= "always"). According to the original scale, total scores of the scale may range from 0 to 63. In this study, the cut-off point was considered ≥17 which required consulting a psychologist or psychiatrist in previous studies. The classification of depression scores is as follows: 0-16 (without depression), 17-27 (mild depression), 28-34 (moderate depression), and 35-63 (severe depression).^[@ref26]^ Persian language translations of the BDI-II also were produced by Ghassemzadeh et al. (2005), proving a good test-retest reliability (r=0.74) and a very good internal consistency (Alpha=0.87). Cronbach's cognitive subscale was 0.83 and Cronbach's somatic-vegetative subscale was 0.71.^[@ref27]^

The validity and reliability of NRS-11, an 11-point scale widely used for patient self-reporting of pain, were assessed. We recorded the severity of pain experienced by the MVA injured ones in the last 24 h using NRS (0 to 10 points, 0: no pain, 10: worst imaginable pain). It is appropriate for adults.

In a study, 0.96 and 0.95 reliability of NRS-11 were observed in literate and illiterate patients with rheumatoid arthritis, respectively before and after medical consultation. For construct validity, a correlation (ranging from 0.86 to 0.95) existed between NRS and Visual Analog Scale for Pain (VAS) in patients with rheumatic and other chronic pain conditions (pain 6 months).^[@ref28]^ Many studies have also used this instrument in Iran.^[@ref29]^

We found that 528 patients could complete the survey. The number of exclusions is as follows: suicidal thought (n=5), homicidal thought (n=2), speech or language difficulties (n=6) and psychosis symptoms (n=1), second recent accident (within the last month which could inhibit PTSD diagnosis due to similar symptoms to acute stress disorder) (n=2), current alcohol use (n=1), new grief (n=1), and refusal to participate (n=7).

Ethical approval was obtained from the Human Subjects Ethics Sub-committee of Tehran University of Medical Sciences (Code: IR.TUMS.REC.1395.2798). The study goals were explained for each participant and then they filled the written consent form. Finally, all survivors with PTSD were invited to use the free psychiatric nurse counseling at the hospital, by ensuring the preservation of the name and their privacy.

The demographic as well as other data were analyzed using descriptive statistics including frequencies, percentages, means, standard deviations, and logistic regression in SPSS statistical software (version 19.0). In order to assess the research objectives, chi-square test/fisher exact test was used to determine the relationship between the risk factors and probable PTSD (P-PTSD). Then, the significant variables were included in the model using multivariate logistic regression to identify the constant predictors of PTSD after MVA. The significance level was considered P≤0.05.
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The majority of the participants were under 30 years of age (n=267) with a mean age of 33.59 and standard deviation of 13.29 years old (15-79 years old). Age had a significant relationship with P-PTSD (P=0.02). The demographic and clinical characteristics of the participants are shown in [Table 1](#T1){ref-type="table"}. The majority of the participants were male, but the females had higher scores in PSS than the males (P\<0.001). The majority of P-PTSD participants were married, but the results suggested no statistically significant relationship between marital status and PSS score (P=0.49). Almost 44.10% had high school education who were also more likely to have higher scores of PTSD than other educated sub-categories (P\<0.001). Results suggested that the self-employed ones reported significantly more PTSD than other occupations (P\<0.001).

###### 

Demographic and clinical characteristics of 528 MVA patients

  Variables                  Category      P-PTSD[a](#t1f3){ref-type="table-fn"}   N-PPTSD[b](#t1f4){ref-type="table-fn"}   P value
  -------------------------- ------------- --------------------------------------- ---------------------------------------- -------------------------------------------
  Age                        \<30          92 (57.14)                              175 (47.68)                              [\*](#t1f1){ref-type="table-fn"}0.02
  ≥30                        69 (42.86)    192 (52.32)                                                                      
  Sex                        Male          94 (58.39)                              292 (79.56)                              [\*](#t1f1){ref-type="table-fn"}\<0.001
  Female                     67 (41.61)    75 (20.44)                                                                       
  Marital status             Married       100 (62.11)                             217 (59.13)                              [\*\*](#t1f2){ref-type="table-fn"}0.49
  Single                     52 (32.30)    129 (35.15)                                                                      
  Divorced                   3 (1.86)      9 (2.54)                                                                         
  Widowed                    6 (3.73)      8 (2.18)                                                                         
  Separated                  0 (0.00)      4 (1.09)                                                                         
  Education                  Illiterate    9 (5.59)                                14 (3.81)                                [\*\*](#t1f2){ref-type="table-fn"}\<0.001
  Primary                    18 (11.18)    82 (22.34)                                                                       
  Secondary                  31 (19.25)    91 (24.80)                                                                       
  High school                71 (44.10)    145 (39.51)                                                                      
  University                 32 (19.88)    35 (9.54)                                                                        
  Work Status                Employed      20 (12.42)                              46 (12.53)                               [\*\*](#t1f2){ref-type="table-fn"}\<0.001
  Self-employed              51 (31.68)    157 (42.78)                                                                      
  Housewife                  39 (24.22)    44 (11.99)                                                                       
  Jobless/Farmer/Worker      41 (25.47)    104 (28.34)                                                                      
  University Student         9 (5.59)      11 (3.00)                                                                        
  Student                    0 (0.00)      1 (0.27)                                                                         
  Soldiers                   1 (0.62)      4 (1.09)                                                                         
  Economic status            Poor          74 (46.54)                              178 (48.77)                              [\*\*](#t1f2){ref-type="table-fn"}0.70
  Moderate                   75 (47.17)    161 (44.11)                                                                      
  Good                       10 (6.29)     24 (6.58)                                                                        
  Very good                  0 (0.00)      2 (0.55)                                                                         
  Prior disability           Yes           13 (8.07)                               40 (10.90)                               [\*](#t1f1){ref-type="table-fn"}0.32
  No                         148 (91.93)   327 (89.10)                                                                      
  Prior serious MVA          1             36 (22.36)                              113 (30.79)                              [\*\*](#t1f2){ref-type="table-fn"}0.22
  0                          110 (68.32)   224 (61.04)                                                                      
  2                          6 (3.73)      15 (4.09)                                                                        
  \>2                        9 (5.59)      15 (4.09)                                                                        
  Prior serious Trauma       Yes           25 (15.53)                              64 (17.44)                               [\*](#t1f1){ref-type="table-fn"}0.58
  No                         136 (84.47)   303 (82.56)                                                                      
  Physical Chronic Disease   Yes           38 (23.60)                              85 (23.16)                               [\*](#t1f1){ref-type="table-fn"}0.91
  No                         123 (76.40)   282 (76.84)                                                                      
  Current depression         Normal        76 (47.20)                              62 (16.89)                               [\*\*](#t1f2){ref-type="table-fn"}\<0.001
  Depress                    85 (52.80)    305 (83.11)                                                                      

Chi-square test

Fisher exact test

P-PTSD: Probable post-traumatic stress disorder

N-PPTSD: non-probable post-traumatic stress disorder

Nearly half of the participants in the P-PTSD group had low income. Yet, economic status was not related to PTSD (P=0.70).

There was no link between P-PTSD and prior disability (P=0.32), prior serious MVA (P=0.22), prior serious trauma (P=0.58) and physical chronic disease (P=0.91) ([Table 1](#T1){ref-type="table"}).

In our population, 30.49% of participants on the PSS scale met the screening criteria for P-PTSD and 19.89% met our criteria for depression on the BDI-II test. There were also high rates of co-morbidity; depression and P-PTSD co-occurred in 33.54% post MVA.

The mean of pain in P-PTSD was 2.59 (SD=6.05). As reported, there was no pain in almost a quarter of P-PTSD sufferers; however, results revealed that pain was significantly related with P-PTSD (P\<0.001). There were no significant differences in the amount of pain in terms of sex (P=0.11) ([Table 2](#T2){ref-type="table"}).

###### 

Comparison of pain in P-PTSD/N-PTSD, male/female at sixth week-sixth month post-MVA (participant=528)

  Variable   Category     P-PTSD        N-PTSD        P value                                   Male          Female       P value
  ---------- ------------ ------------- ------------- ----------------------------------------- ------------- ------------ --------------------------------------
  Pain       No           41 (25.47)    175 (47.68)   [\*](#t2f1){ref-type="table-fn"}\<0.001   157 (40.67)   59 (41.55)   [\*](#t2f1){ref-type="table-fn"}0.11
  Mild       57 (35.40)   125 (34.06)   138 (35.75)   44 (30.99)                                                           
  Moderate   51 (31.68)   62 (16.89)    83 (21.50)    30 (21.13)                                                           
  Sever      12 (7.54)    5 (1.36)      8 (2.07)      9 (6.34)                                                             

Fisher exact test

The variables that appear to be "significantly" related with P-PTSD ýincluding in multivariate logistic regression, such as age, work status, ýeducation, Pain, gender and depression.

Multivariate logistic regression indicated that some variables were associated with P- PTSD Age (OR, 5.58; 95% CI=3.03-10.25), education (OR, 0.49; 95% CI=0.27-0.90), pain (OR, 0. 38; 95% CI=0.24-0.61), sex (OR, 0.25; 95% CI=0.15-0.43), depression (OR, 0.09; 95% CI=0.04-0.19), and work status (P=0. 41) had no significant relationship with P-PTSD ([Table 3](#T3){ref-type="table"}).

###### 

Final Step of Multiple Logistic Regression Model of Predictors of Dependent Variable of PTSD at the sixth week and sixth month (participants=528)

  Predictors               Categories               B       SE     W       Sig       OR     CI
  ------------------------ ------------------------ ------- ------ ------- --------- ------ ------------
  Age                      \<30                     1.71    0.31   30.67   \<0.001   5.58   3.03-10.25
  ≥30                                                                                       
  Education                Below High School        -0.70   0.30   5.31    0.02      0.49   0.27-0.90
  High School/University                                                                    
  Pain                     No/Mild                  -0.95   0.23   15.92   \<0.001   0.38   0.24-0.61
  Severe                                                                                    
  Sex                      Male                     -1.35   0.26   26.28   \<0.001   0.25   0.15-0.43
  Female                                                                                    
  Depression               No                       -2.35   0.35   44.95   \<0.001   0.09   0.04-0.19
  Moderate/Severe                                                                           
  work status              Employed/Self-employed   0.19    0.23   0.66    0.41      1.20   0.76-1.91
  Jobless/Farmer/Worker                                                                     

[Table 3](#T3){ref-type="table"} shows that the first and most significant predictor affecting PTSD after MVA is depression. In non-depressed base group, the risk of P-PTSD decreased 0.09%. The second predictor was age. In people under 30 years old in the base group, the risk (odds ratio) of P-PTSD increased 5.58%. The next variable was sex. In the male base group, 0.25% decrease was observed in the risk of P-PTSD. The next predictor was pain. The risk of P-PTSD in the base group with no pain decreased 0.38%. The final predictor was education. In illiterate base group participants, 0.49% decrease was recorded for the risk of P-PTSD.
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P-PTSD was common among the patients at week sixth to month sixth post-MVA. Less than half of our participants met the screening criteria for P-PTSD. Prior studies on road accidents reported a similar prevalence of PTSD.

An explanation for the high percentage of participants showing P-PTSD is the use of self-report screening instruments. These are known to overestimate mental health problems compared to structured clinical interviews by a psychologist. Another explanation can be the cultural differences.^[@ref13]^ In Iran, for instance, the rate of motorcycle accidents involving victims with no helmets has been reported extremely high.^[@ref30]^ Such accidents put the victim in higher levels of stress in contrast to car accidents though in many other cultures motorcyclists are obliged to use helmet.^[@ref31]^ Therefore, motorcycle accident is not the common cause of stress in European countries.

In the present study, the age distribution was mostly young ages and less than thirty years. We found a significant relationship between P-PTSD and age. Several studies have shown that young age was one of the best predictors of development of new-onset of PTSD;^[@ref21]^ this was consistent with our result. Moreover, older people were reported to learn coping mechanisms from past experience; also, older age was associated with less sensitivity, fewer negative beliefs and decreased mood symptoms.^[@ref32]^

Similar to other related studies, the majority of participants in our research were men, perhaps because most drivers are men in Iran. Results of the present study also support a link between P-PTSD and female sex; women are at a greater risk of developing PTSD.^[@ref20],[@ref33]^ It seems that low perceived control in women compared to men may be the cause of severe PTSD in them.^[@ref34]^

Our results found no relationship between P-PTSD and marital status. However, another study showed an association between PTSD and relationship ruptures, which might be due to the psychological impact of the separation. A research stated that support from family and friends reduced PTSD.^[@ref17]^ In the same line with the current study, several researchers found marital status as a non-predictor of PTSD.^[@ref32],[@ref35]^

The present study revealed a relationship between the level of education and PTSD. Participants with high school education had more P-PTSD. In line with our findings, education significantly predicted mild PTSD^[@ref36]^ in another study, showing an association between higher education with higher rates of PTSD. The affected victims who had knowledge of the probable consequences of the accident were concerned about their personal goals and probable future ambiguities.^[@ref32]^

This study found a connection between work status and P-PTSD, but the result of the logistic regression did not confirm it. Then, having a job even with high income had no protective role against PTSD. A connection between a functional impairment and PTSD was observed in this study;^[@ref37]^ of course in the present study, the work status belonged to before the MVA, not after it.

Like work, the economic status had no relationship with P-PTSD. The majority of our study samples had a low income. This finding is inconsistent with another study that found the moderate income as a significant predictor of PTSD.^[@ref38]^ It is possible that in the present study, the exact income was not clear because due to the compensation claim, the exact financial status may have not been stated. However, even high income did not show to have a protective role against stress.

The majority of the injured ones in our study complained of mild pain, indicating lack of complete recovery. However, P-PTSD was associated with pain. Based on evidence, one of the consistent predictors of PTSD was persistent physical problems. Some studies have found the importance of cataclysmic processes in perceiving the vulnerability to pain and a ýpossible mechanism for co-occurrence of pain and PTSD over time.^[@ref39]^

Prevalence of depression in our study population was high as in a recent study, which reported much higher depression due to air crash.^[@ref13]^ MVA injured patients with P-PTSD revealed higher occurrences of depression compared with those without PTSD. These results are in contrast with others reporting PTSD co-occurrence with major depressive disorder.^[@ref32]^ PTSD co- morbidity has been associated with more severe and chronic symptomatology.

However, some gender differences have been noted; women have a higher rate of co-morbid depression and pain, and the experience of pain for women seems to be related to pain report and sensitivity, while for men it has been largely related to functional impairment,^[@ref40]^ but in our study sample, there was no gender difference in pain.

Because of the study's design, the causality of the association between PTSD and pre- and post -MVA factors could not be determined. PSS (DSM5) has not been standardized in Iran. A definitive diagnosis can only be made using a long diagnostic interview by a psychologist using instruments such as the Clinician Administered Scale for PTSD. To assess certain variables, such as financial status, a separate standard questionnaire was not used.

However, the current study was conducted in the main trauma center for MVA referrals in northern Iran, so the sample size was good and not biased. Still the results should be cautiously generalized. This is among the few nursing studies that evaluated PTSD symptoms according to DSM-5 in four clusters among MVA survivors through interview. Randomized controlled trial studies and nurse-led interventions (through consultation) on PTSD after MVA are recommended.

C[ONCLUSION]{.smallcaps} {#sec1-5}
========================

This study revealed that MVA survivors had significant rates of PTSD and depression; also, age, educational status, pain, sex, and depression are constant predictors of P-PTSD. This finding makes the hospital staff aware of these disorders and the need for assessment which can be useful in caring as well as treatment. There may also be more simple methods of prevention that can be useful in acute settings such as early monitoring of mental health which is particularly important in the ﬁrst month after an MVA and the availability of specialist nurse/counselors to discuss about pain and depression management with patients. This study concluded that primary care settings' personnel should be aware of prompt diagnosis of such psychological disorders, particularly in non-treatment seeking individuals in the community.
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